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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device 
for internal combustion engine which makes the 
retreating running possible by controlling electronically 
the timing of an intake valve to communicate and to cut 
off between an intake passage and a combustion 
chamber. 

SOLUTION: When a trouble is generated to the control 
system of a throttle valve 34, and the output control of an 
engine by the switching of the throttle valve 34 is made 
impossible, the opening of the throttle valve 34 is 
regulated to a specific opening at the closing side which 
is decided mechanically, and instead of converting the 
opening of the throttle valve 34, the closing timing of an 
intake valve 20 is converted according to an accelerator 
opening, so as to control the output torque of the engine. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A control unit of an internal combustion engine which has a valve timing control means which 
controls closing timing of an intake valve which opens for free passage and intercepts between said 
inhalation-of-air paths and said combustion chambers according to a control input of an accelerator 
pedal in an internal combustion engine's control unit characterized by providing the following when 
abnormalities of said throttle opening control means are detected by said malfunction detection means A 
throttle opening control means which carries out electronics control of the opening of a throttle valve 
arranged in an inhalation-of-air path leading to a combustion chamber based on an internal combustion 
engine's operational status A malfunction detection means to detect abnormalities of this throttle 
opening control means A throttle opening fixed means to fix opening of said throttle valve to 
predetermined opening if abnormalities of said throttle opening control means are detected by this 
malfunction detection means 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit of the internal 
combustion engine which enables evacuation transit, when abnormalities generate a throttle valve in the 
electronic control opened and closed by the motor. 
[0002] 

[Description of the Prior Art] In recent years, an internal combustion engine's electronics control-ization 
progresses further, and carrying out electronics control of the opening of the throttle valve arranged in 
an inhalation-of-air path by the motor or carrying out electronics control of the timing of the intake 
valve which opens for free passage and intercepts an inhalation-of-air path and a combustion chamber 
by the closing motion are proposed and put in practical use. 

[0003] Since it becomes impossible to open and close a throttle valve, at the time of failure of a motor 
etc., it is necessary to perform fail-safe processing, when carrying out electronics control of the opening 
of a throttle valve by the motor so that an internal combustion engine may be operated and evacuation 
transit can be performed also in that case. 

[0004] For example, the above-mentioned fail-safe processing on condition of having an idle revolving- 
speed-control valve for idle control is indicated by JP,5-163991,A. An idle revolving-speed-control 
valve is for bypassing a throttle valve, introducing air to a combustion chamber on the occasion of idle 
control, adjusting this air content, and controlling idle rpm to an aim rotational frequency. When 
abnormalities produce the opening of a throttle valve in the throttle opening control unit which carries 
out electronics control, while fixing the opening of a throttle valve to predetermined opening, the 
opening of an idle revolving-speed-control valve is controlled according to the control input of an 
accelerator pedal, and evacuation performance-traverse ability is secured by this. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, idle rpm is controlled to the aim rotational 
frequency by omitting the above-mentioned idle revolving-speed-control valve, after carrying out 
electronics control of the opening of a throttle valve by the motor is realized, also giving the function of 
this idle rpm control valve to the throttle valve itself, and controlling the opening of a throttle valve on 
the occasion of idle control. 

[0006] in this case ~ since there is no idle revolving-speed-control valve — the above — conventionally 
like equipment, when abnormalities arose in a throttle opening control unit, the problem that an idle 
revolving-speed-control valve could not be controlled and an internal combustion engine's output torque 
could not be controlled arose. 

[0007] Then, this invention is made in order to solve the above-mentioned technical problem, and it 
aims at offering the control unit of the internal combustion engine which enables evacuation transit by 
carrying out electronics control of the timing of the intake valve which opens for free passage and 
intercepts between an inhalation-of-air path and a combustion chamber to the basis of the completely 
different way of thinking from the former. 
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[0008] 

[Means for Solving the Problem] A throttle opening control means which carries out electronics control 
of the opening of a throttle valve arranged in an inhalation-of-air path where this invention leads to a 
combustion chamber in order to solve the above-mentioned technical problem based on an internal 
combustion engine's operational status, In a control unit of an internal combustion engine having a 
malfunction detection means to detect abnormalities of this throttle opening control means, and a throttle 
opening fixed means to fix opening of said throttle valve to predetermined opening if abnormalities of 
said throttle opening control means are detected by this malfunction detection means When 
abnormalities of said throttle opening control means are detected by said malfunction detection means, it 
has a valve timing control means which controls closing timing of an intake valve which opens for free 
passage and intercepts between said inhalation-of-air paths and said combustion chambers according to 
a control input of an accelerator pedal. 

[0009] Here, if closing timing of an intake valve is changed, volumetric efficiency of a combustion 
chamber, i.e., capacity of mixed gas inhaled in a combustion chamber, will change, and an internal 
combustion engine's output torque will change. For this reason, if closing timing of an intake valve is 
controlled according to a control input of an accelerator pedal like this invention, an internal combustion 
engine's output torque can be controlled and evacuation transit will be attained. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[001 1] Drawing 1 is the outline block diagram showing the control unit of the engine which is 1 
operation gestalt of this invention, drawing 1 - setting - 10 - a cylinder block and 12 ~ a piston and 14 
~ a connecting rod and 15 - a crankshaft and 16 - for an intake valve and 22, as for an exhaust air bulb 
and 26, a suction port and 24 are [ a cylinder bore and 18 / the cylinder head and 20 / an exhaust air port 
and 28 ] ignition plugs. 

[0012] A throttle valve (inhalation-of-air throttle valve) 34 is arranged in a throttle body 32, and the air 
flow meter 36 is arranged in the upstream of a throttle valve 34. The suction port 22 is connected to the 
throttle body 32 through the inlet pipe 30. As for the fuel injection valve 40, the fuel-injection edge is 
prepared toward the suction port 22. The exhaust air port 26 is connected to the exhaust pipe 42. 
[0013] In an engine charging stroke, if an intake valve 20 descends and a suction port 22 is opened, the 
fuel from the air and the fuel injection valve 40 from an inlet pipe 30 will serve as mixed gas, and will 
be inhaled to a combustion chamber. In a compression stroke, both the suction port 22 and the exhaust 
air port 26 are closed, a piston 12 goes up, and mixed gas is lit by the ignition plug 28. In an exhaust 
stroke, if the exhaust air bulb 24 descends and the exhaust air port 26 is opened, exhaust gas will be 
discharged through an exhaust pipe 42. 

[0014] An electronic control unit (hereafter referred to as "ECU") 44 adjusts the opening of a throttle 

valve 34 by carrying out drive control of the step motor 46, as shown in drawing 2 . The throttle sensor 

48 detects the opening of a throttle valve 34, and notifies this opening to ECU44. 

[0015] The opening of a throttle valve 34 is adjusted by the predetermined opening by the side of 

closing mechanically defined at the time of control- system failure of the throttle valves 34 at the time of 

the abnormalities of a step motor 46 etc. (for example, set with a spring) at the time of engine un- 

operating. 

[0016] The accelerator sensor 52 detects the amount of treading in of an accelerator pedal 54 
(accelerator opening is called below), and notifies this accelerator opening to ECU44. The engine 
rotation sensor 56 detects the rotational frequency of a crankshaft 15, i.e., an engine speed, and notifies 
this rotational frequency to ECU44. 

[0017] In an idle state, ECU44 adjusts the opening of a throttle valve 34 to aim opening by asking for 
the aim opening for rotating an engine at a predetermined rotational frequency, and carrying out drive 
control of the step motor 46. Moreover, in the condition of having got into the accelerator pedal 54, 
ECU44 adjusts the opening of a throttle valve 34 to aim opening by asking for the aim opening 
according to the accelerator opening of the accelerator pedal 54 detected by the accelerator sensor 52, 
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and carrying out drive control of the step motor 46. 

[0018] The valve timing adjustable device 58 answers control of ECU44, and adjusts the closing motion 
timing of an intake valve 20, and the closing motion timing of the exhaust air bulb 24. An example of 
this valve timing adjustable device 58 is shown in drawing 3 and drawing 4 . Since the details are 
indicated by JP,10-1 10603,A, they explain the outline here. 

[0019] Driving force is transmitted to a timing gear 101 from the engine crankshaft 15, and it is rotated 
synchronizing with a crankshaft 15. Driving force is transmitted to the cam shaft 102 as a follower shaft 
from a timing gear 101, and it carries out the closing motion drive of the intake valve 20. The cam shaft 
102 sets predetermined phase contrast to a timing gear 101 and is rotatable. A timing gear 101 and a cam 
shaft 102 are clockwise rotated seen from the direction of arrow head X shown in drawing 3 . This hand 
of cut is made into the direction of a tooth lead angle below. 

[0020] A timing gear 101, the shoe housing 103, and the rear plate 118 constitute a housing member as 
driving-side body of revolution, and are being fixed on the same axle with the bolt 120. The shoe 
housing 103 consists of a front plate 105 which are a peripheral wall 104 and the side wall of another 
side, and is formed in one. 

[0021] The arrow head showing the direction of a lag shown in drawing 4 and the direction of a tooth 
lead angle expresses the direction of a lag of the vane rotor 109 to the shoe housing 103, and the 
direction of a tooth lead angle. As shown in drawing 3 , it is being fixed to the cam shaft 102 by one 
with the bolt 121, and the vane rotor 109 and the bush 106 constitute follower side body of revolution. 
[0022] a cam shaft 102 and a bush 106 — respectively — inner circle wall 101a of a timing gear 101, and 
inner circle wall 105a of a front plate 105 - relativity - it has fitted in rotatable. therefore, a cam shaft 
102 and the vane rotor 109 ~ a timing gear 101 and the shoe housing 103 - receiving - the same axle - 
relativity ~ it is rotatable. 

[0023] As other members, there are Shoes 103a-103c, stopper hole 105b, flange 107b, Vanes 109a-109c, 
the seal member 116, flat spring 117, a guide ring 1 19,122, the hold hole 123, the free passage way 
124,125, an oilway 126,127, and oilways 132-137. 

[0024] When hydraulic oil is not introduced into the oil pressure rooms 129 and 130 yet from a 
hydraulic pump at the time of engine starting, the vane rotor 109 is in the maximum lag location shown 
in drawin g 4 to the shoe housing 103 with rotation of a crankshaft 15. The point of body 107a of the 
stopper piston 107 has fitted into tapered bore 122a according to the energization force of a spring 108, 
and the vane rotor 109 and the shoe housing 103 are firmly restrained by this fitting. 
[0025] Hydraulic oil is first supplied to each lag oil pressure room after engine starting. If hydraulic oil 
is supplied from a hydraulic pump, hydraulic oil will be introduced into the lag oil pressure rooms 110, 
111, and 1 12 through the oilway which is not illustrated from an oilway 131. Furthermore, hydraulic oil 
is introduced into the oil pressure room 129 through an oilway 136 from the lag oil pressure room 1 10. 
When the oil pressure of the hydraulic oil supplied to the lag oil pressure room 110 becomes more than 
place constant pressure, according to the force which the 2nd pressure-receiving side of the stopper 
piston 107 receives from the oil pressure room 129, as shown in drawing 3 , the energization force of a 
spring 108 is resisted, and the stopper piston 107 has constraint with the shoe housing 103, as for 
ejection and the vane rotor 109, canceled of tapered bore 122a. 

[0026] Even if the stopper piston 107 slips out of tapered bore 122a, while the vane rotor 109 receives 
oil pressure in the direction of a lag from the lag oil pressure rooms 1 10, 1 1 1, and 112 Since the average 
of positive and the negative torque fluctuation which a cam shaft 102 receives energizes the vane rotor 
109 to a lag side to the shoe housing 103 The vane rotor 109 is held at one hoop direction edge side of 
the maximum lag location 140 still shown in drawing 4 to the shoe housing 103, i.e., a hold room. 
[0027] Next, if oil pressure is switched from the condition shown in drawing 4 , atmospheric-air 
disconnection of the lag oil pressure rooms 1 10, 1 1 1, and 1 12 is carried out and hydraulic oil is supplied 
to the tooth-lead-angle oil pressure rooms 113,114, and 115, after the stopper piston 107 has escaped 
from and come out of tapered bore 122a, the vane rotor 109 will move in the right of a tooth lead angle, 
i.e., direction, of drawing 4 to the shoe housing 103. 

[0028] Thus, by adjusting the oil pressure of each oil pressure room, the relative topology difference of 
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the vane rotor 109 to the shoe housing 103, i.e., the relative topology difference of the cam shaft 102 to 
crankshaft 15, can be controlled, and the closing motion timing of an intake valve 20 can be changed. 
The same device is prepared also in the cam shaft of the exhaust air bulb 24, and the closing motion 
timing of this exhaust air bulb 24 can be changed. 

[0029] Drawing 5 is a graph which shows the amount of lifts of the exhaust air bulb 24 to the angle of 
rotation of a crankshaft 15, and the amount of lifts of an intake valve 20. Curve m shows change of the 
amount of lifts of the exhaust air bulb 24. A curve nO Change of the amount of lifts of the intake valve 
20 most set to the lag side in closing motion timing is shown. A curve nl Change of the amount of lifts 
of the intake valve 20 with which only the tooth lead angle alpha was set to the tooth-lead-angle side in 
closing motion timing is shown, and the curve n2 shows change of the amount of lifts of the intake valve 
20 with which only the bigger tooth lead angle beta than the tooth lead angle alpha was set to the tooth- 
lead-angle side in closing motion timing. After the intake valve 20 most set to the lag side in closing 
motion timing fully passes a bottom dead point, the intake valve 20 most set to the tooth-lead-angle side 
closes closing and closing motion timing near the bottom dead point. 

[0030] Now, in this operation gestalt, when a certain failure occurs in the control system of a throttle 
valve 34, according to the flow chart shown in drawing 6 , the **** timing of an intake valve 20 is 
controlled according to the accelerator opening of an accelerator pedal 54, an engine output torque is 
controlled by this, and evacuation transit is enabled. 

[0031] First, ECU44 judges whether failure occurred in the control system of a throttle valve 34 (step 
201). For example, if a throttle valve 34 does not open and close to predetermined opening, or it is 
judged based on the detection output of the throttle sensor 48 that a throttle valve 34 does not move at 
when drive control of the step motor 46 is carried out by ECU44, it will be judged with failure having 
occurred. 

[0032] When judged with failure having not occurred in the control system of a throttle valve 34, (step 
201, No), and ECU44 adjust the opening of a throttle valve 34 to aim opening according to the usual 
engine control, i.e., an idle state, or the condition of getting into the accelerator pedal 54 (step 202). 
[0033] Moreover, when judged with failure having occurred in the control system of a throttle valve 34, 
(step 201, Yes), and ECU44 are adjusted to the predetermined opening by the side of closing which can 
define the opening of a throttle valve 34 mechanically. 

[0034] Next, it judges whether ECU44 is larger than the 1st threshold A as which the accelerator 
opening of the accelerator pedal 54 detected by the accelerator sensor 52 was determined beforehand 
(step 203). If accelerator opening is smaller than the 1st threshold A (step 203, Yes), ECU44 will carry 
out drive control of the valve timing adjustable device 58, and will set the closing timing of an intake 
valve 20 to a lag side most (step 204). Since an intake valve 20 closes in a charging stroke when a piston 
12 fully separates from a bottom dead point when the closing timing of an intake valve 20 is most set to 
a lag side (curve nO in the graph of drawing 5 ), the capacity of the mixed gas inhaled in a combustion 
chamber becomes small, and an engine output torque declines (step 205). 

[0035] Moreover, if accelerator opening is larger than the 1st threshold A (step 203, No), it will judge 
whether ECU44 is larger than the 2nd threshold B (A<B) as which accelerator opening was determined 
beforehand (step 206). If accelerator opening is smaller than the 2nd threshold B (step 206, Yes), 
ECU44 will carry out drive control of the valve timing adjustable device 58, and only the tooth lead 
angle alpha will set the closing timing of an intake valve 20 to a tooth-lead-angle side (step 207). Since 
an intake valve 20 closes in a charging stroke when a piston 12 separates slightly from a bottom dead 
point when only the tooth lead angle alpha sets the closing timing of an intake valve 20 to a tooth-lead- 
angle side (curve nl in the graph of drawing 5 ), rather than the case where closing timing is most set to 
a lag side, the capacity of the mixed gas inhaled in a combustion chamber becomes large, and an engine 
output torque goes up (step 208). 

[0036] Furthermore, if accelerator opening is larger than the 2nd threshold B (step 206, No), ECU44 
will carry out drive control of the valve timing adjustable device 58, and only the bigger tooth lead angle 
beta than the tooth lead angle alpha will set the closing timing of an intake valve 20 to a tooth-lead-angle 
side (step 209). Since an intake valve 20 closes in a charging stroke when a piston 12 is near the bottom 
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dead point when only the tooth lead angle beta sets the closing timing of an intake valve 20 to a tooth- 
lead-angle side (curve n2 in the graph of drawing 5 ), rather than the case where closing timing is set as 
the tooth lead angle alpha, the capacity of the mixed gas inhaled in a combustion chamber becomes 
larger, and an engine output torque goes up further (step 210). 

[0037] Drawing 7 is a graph which shows the property of the closing timing of an intake valve 20 to 
accelerator opening. If accelerator opening is smaller than the 1st threshold A so that clearly from the 
graph of drawing 7 , the closing timing of an intake valve 20 will be most set to a lag side, and an engine 
output torque will become the lowest by this. Moreover, if accelerator opening is more greatly [ than the 
1st threshold A ] smaller than the 2nd threshold B, the closing timing of an intake valve 20 will be set to 
a tooth-lead-angle side only for the tooth lead angle alpha, and an engine output torque will go up by 
this. Furthermore, if accelerator opening is larger than the 2nd threshold B, only the tooth lead angle 
beta with the bigger closing timing of an intake valve 20 than the tooth lead angle alpha will be set to a 
tooth-lead-angle side, and an engine output torque will go up further by this. 

[0038] However, although the closing timing of an intake valve and the relation of engine power are 
simplified and explained, in fact, the change property of engine power over the closing timing of an 
intake valve is complicated, and if the closing timing of an intake valve is changed into a tooth-lead- 
angle side, engine power will not necessarily become high here. Therefore, in each of various kinds of 
engines, it is necessary to set up suitably a setup of the closing timing of an intake valve to accelerator 
opening according to the actual engine output characteristics to the closing timing of an intake valve. 
What is necessary is in short, just to change the closing timing of an intake valve so that accelerator 
opening becomes large, and an engine output torque may become high. Furthermore, to accelerator 
opening, closing timing of an intake valve may not be changed gradually, but may be changed smoothly 
continuously. 

[0039] Thus, instead of adjusting to the predetermined opening by the side of closing which can define 
the opening of a throttle valve 34 mechanically, and changing the opening of this throttle valve 34, when 
failure occurs in the control system of a throttle valve 34 and the output control of the engine by closing 
motion of a throttle valve 34 becomes impossible, according to accelerator opening, the closing timing 
of an intake valve 20 is changed and the engine output torque is controlled by this operation gestalt. 
[0040] In the condition that an engine load is fixed, an engine rotational frequency rises, so that an 
engine output torque becomes high. For this reason, evacuation transit is possible, if an accelerator pedal 
54 is broken in suitably and accelerator opening is adjusted, even if failure occurs in the control system 
of a throttle valve 34. 

[0041] In addition, this invention is not limited to the above-mentioned operation gestalt, and can 
deform variously. For example, a motor can apply other motors, such as not only a step motor but a DC 
motor, and a torque motor. Moreover, a valve timing adjustable device can apply the thing of other 
configurations of not only a thing but common knowledge shown in drawing 3 and drawing 4 . For 
example, there is a thing of the configuration of choosing the cam profile used for closing motion of a 
bulb, by changing the cam profile according to the location of the shaft orientations of a cam shaft, and 
moving a cam shaft to shaft orientations. 

[0042] Furthermore, not only according to the closing timing of an intake valve but according to throttle 
opening, the closing motion timing of an exhaust air bulb, the ignition timing of mixed gas, the injection 
timing of a fuel, etc. may be changed, and engine power may be changed by this. 
[0043] 

[Effect of the Invention] Since the closing timing of an intake valve is controlled according to the 
control input of an accelerator pedal, the volumetric efficiency of a combustion chamber is changed and 
an internal combustion engine's output torque is controlled to the appearance explained above according 
to this invention, evacuation transit is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the control unit of the engine which is 1 operation 
gestalt of this invention. 

[Drawing 2] It is the schematic diagram showing the device of the throttle-valve circumference in the 
engine of drawing 1 . 

[Drawing 3] It is the cross section showing the valve timing adjustable device in the engine of drawing 
1 . 

[Drawing 4] It is the plan showing the valve timing adjustable device of drawing 3 . 

[Drawing 5] It is the graph which shows the amount of lifts of the bulb to the angle of rotation of the 

crankshaft in the engine of drawing 1 . 

[Drawing 6] It is the flow chart which shows the processing process in this operation gestalt. 

[Drawing 7] It is the graph which shows the closing timing of an intake valve to the accelerator opening 

in this operation gestalt. 

[Description of Notations] 

10 Cylinder Block 

12 Piston 

14 Connecting Rod 

16 Cylinder Bore 

18 Cylinder Head 

20 Intake Valve 

22 Suction Port 

24 Exhaust Air Bulb 

26 Exhaust Air Port 

28 Ignition Plug 

34 Throttle Valve 

40 Fuel Injection Valve 

42 Exhaust Pipe 

44 Electronic Control Unit (ECU) 

46 Step Motor 

48 Throttle Sensor 

52 Accelerator Sensor 

58 Valve Timing Adjustable Device 
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DRAWINGS 



[Drawing JJ 




[Drawing 2] 
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[Drawing 31 
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[Drawing 4] 




[Drawing 5] 
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io r<oi"f 5 y <f^vFwm-fhz tizx^xmmMft* 

[0 0 0 8] 

fflCf"( 5 >?*7'>--t)l''<y)\'C0WiitsLl l zfcCXfflffl 

[0009] -if. ^A;vy«^i:i"fr/^^ 

[0 0 10] 

[o o i i] @ii±> *fkm<r>-nmfimx'$>z>3-yv 

1 Oliy'J syfvi-y 12lit*^h>, 1 4(in^ 
40 ^T-'f SiTU'j K, 1 5li^7>^Sl, 1 6li->'J>y 
**7\ 18tty'J>^»K, 2 0liR«^^ 2 2 
K 2 4 ajM^^y, 2 6 l±fifjS#- 

[0 0 12] h;!/*^^ 3 2flUD7 h;u/^JW 

r 3 4i ! EI?it, ^d^«/a>/3 

A<0±MKm-T-yu- 3 6d*B2g$tt-CV-> 
•&o F2 2lt ^^3 0 ^LTX0-y h )V 

#7*4 3 2 i:«a?ixtv>l, 0 ^#lft*r#4 0I±, 

amijHtaOTRft*- 1-22 ^i^x^nhttx^ 

50 4o h 2 6 li, #MMf4 2 i:St?iitv^ 0 
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[0 0 13] ^VvV^Affg^iJV^-C. 
2 0 4«T»LT, J- 2 2 j&*Bfl*ft* i:, "J&^« 

IRA*- h 2 2*lflWl#- h 2 6 t<E>^ fc? 

LT> b 2 6 4*11 

4 2 £iICT#fai£:h..&o 

[o o i 4] ttmnz--? y mr, tecuj t-r 

&) 4 4 li, 0 2 XT v 4 6 £M 

*:pli5l-*o h;Hr>-9"4 8I±> * n y h;W\*;u< 

73 4©BM£«:!*iaU £©H!ft*ECU4 4KjUarr 
* 0 

[0 0 15] h;w/\';ur3 4<0gijJ$»±> -x.>y>" 

<0^Uf^B#> *X y rf*- ? 4 6 «0^#B#^<7)^ D7b 

[0 0 16] 7 ^-fe;HrV9- 5 2 li, 7?t;l"<^5 
4<0KfiiS (JSLTr^-tA'BiaEi:*-*-) £&tilU 
T^**HS*ECU4 4 lca»i"4o i>y>B(E-t 
>-9"5 6li, *7>**b 1 5 0H^ of l) jt>v> 
@ia»*«tfflUr, i(0|IIKtSrECU4 4tC»»f 

-2> o 

[0 0 17] 7-f K^ii:^^T, ECU 4 4 li. J- 
> v > * jJrJ&OBWBR-C H«£*&rt:A«>§*WK*# 
^ f 7 - ^ 4 6 S:B6M»t 5 i k t: J: o r , 
h;w^^3 4 0KJK«rlSgBjR^pg5-r *o S 
fc, 7^-b^^5 4* f **aiixfc*«-Cli, EC 
U4 4U:. 7^-fe;Hr>*5 2 K * oT«ffi S*lfc7 * 
■fe;w**Ol/5 4 07**JVBaa^a£Cfci«raj£** 

[0018] WT* 4 * > y^lWSm 5 8 ii. ECU 

4 K^-fo ^OSMfflri. #Pfj¥ 1 0- 1 1 0 6 0 3 ^ 
[0 0 19] ^ >^^-V 1 0 1 ti, i> v>0^ 7 

*^>^7i o i tea* ft. 

^>/2 0 tli§gaigi&1-£o *Avt7F10 2li, * 
>f <>7*T 1 0 1 *c»LBr3eOfifflHS:i3vV-cill6^r 
&X'$>2>o *4 ^ >y*?T 1 0 \ U's\7 h 1 0 

2li. H3U*i-*6nx*Ifi]^c>*T«FW-*lPl»C0ei- 
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£o £JLTCl<0|pliK*|fi3S:iiA*[fi3ti-^o 
[0 0 2 0] H^miOK v^-/m*v>^ 
1 0 Z'BJfVT-fV- V 1 1 8fiettfflllBltE#2: Lt^ 
S^^aWtflMtU *>b 1 2 OK J: 9 Wtt-tKH 
5eSft.rv^ 0 0 3ttSfil 0 4 k 

[0 0 2 1] 114 *A*lPlS:R-J-^ep 

io 9*>»a#irn atft*iR]**LTv^ 0 H3i:^t« 

tc, ^->u-? l 0 gjlfyyya 10 6li> sKA* h 
l2li:i»)*Ayt7H02 K-#K@£SftTJ3 
*K «£tt<HBIE#:«:««;LTv^ 0 
[0 0 2 2] *Ayt7hl02R^77Val06 
l±. -*-*v* , it*>f S >^7 1 0 1 OrtJSil lOlaS. 
Cf7n> Y 1 0 5 0filll 0 5a dffiftEIft 

PltgtC^LTV^o Sot, *Avt7 h 1 0 2&tf 
^->n-? l 0 9 ti*-f ^ y?*cT 1 0 1 fttfv.* — 

;^v>^i o 3 ^»L"cn«^«*tisnji^riB-c**o 

20 [0 0 2 3] #<0gB**i LT, ya- 103a-103 
c . 7, by 10 5b. 77>y3l07b, > 
109a-109c. v-;i/ffi*t 1 1 6. *Jf fa 1 1 
7, ^K'Jy^lH, 1 2 2. 1RS7L1 2 3. a® 
{Si 2 4, 1 2 5, MB 1 2 6, 1 2 7. *fi&& 132- 
1 3 7ri ? £>£o 

[0 0 2 4] i>y>*&|b«f, »ffi#>^?>fttt?** f 
rtSEE^l 2 9S^1 3 0 KS/igAStiT^fcv^ 
^ v>^$ft 1 5O06t:#^->n-^ 1 0 9Hva 
-^«)y>^10 3 tCitLTBI4 ^^-tftiIAtt«»w* 
30 ^>o ^ h y tf^ h > 1 0 7 ORMSP 10 7a C05fe3S 
SBii^yU y^lO 8 0#^i:J: Ofw^l 22a 

yaWN^y>^l 0 3 t li&BKftjjRS *LT^£ 0 

[0025] i>y *r#aA#*BEauf^tt 
iio, iii, 1 1 2\zvmita*m\2ti&o * *>\z 

SArftffmi 1 0*?>»»1 3 6 t^LTtaJESl 2 9 
tcf^a#4^SA$ix^o SftrftJISl 1 0tc#t^*tt^> 
40 ft»i»0?4ff3W3f3SEJa±^4*fc. »ESl 2 9^^ 
h 7^'^ h > 1 0 7 0^2^SSM^$tt^*^J: 

H3^s5-r«^^y;>yi o 8ott»*ta:Lr 

* h y/N-tfy^ h> 1 0 7lix-/^l 2 2 a^&*tffi 
L> ^->o-^ 10 9 *J>y\ 0 3 to 

[0 0 2 6] ^ h y^^bf^ b > 1 0 7^x-/^7tl 2 2 
a^tt*tffiL-C*>. ^<->n-^ 1 0 9 tiil^rfiJES 
110, 111. 11 2frhmnJjfa\zffiI±Zg:if2> t 
Hyt7 h 1 0 2^$tJ^iE, %<T> Y * 

50 o^iivj.-z^vv^i o 3i:yir^->a-^ 
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1 0 9 £M;fcW"fti$-f £tf>-C\ ^-vn-? l 0 9 li 
*s 71 0 3 iZttLXfcmt LT0 4 K^-f 

[0 0 2 7] H4»C^i-ttlB*»f>«lS4:«I»>«x 
TlftiEIllO, 111, 1 1 2 £*:^&lj}fcU ii 
^fiESl 13, 114, 11 5Kfts»»*tt»1-4 
fc, X h ys*\d* h V 1 0 7ri*T— /^l 2 2 a^«bfe 
ttte£t^T-Vi-^'>v>;}M 0 3CMU^->a 

1 0 9^04(75*^16], oj K) jt^*[6jU#K)-r 10 

>E> o 

[0028] z<omz&mi£mv>v&Kim&-}'2>zt k 

vt7 h l o 2«efflH*»t^:t#t^ K 

[0 0 2 9 ] 13 5 14, SnmWSiZii'fZ 20 

»^A;uy2 40'J7H, aOTR*C^/U^2 0O l j7 

'J7MO^/Tl^ ffl«anoJ4> RJHJ-fSV^* 

iifti9«»taft«^Kjesiifc«A/^r2 ooy7 h 

W^iXtz^L%^)VT2 0i4. T?EjftC«:+*Uia?T* 30 

/^U72 0(4. T?EjSOj£«-CHI:*o 
[0 0 3 0] ST, **Jfi«JB^i5v>Ttt, h/u 

(4> H6 i:it7n-ft- M:ffioT, 7**;!"*^ 
4<^7^^;Hlgi:S>i:r»^;^2 0tf>BB£* 
-M>^£3rlJ«U :tii:J:otx>y>oaiJF;^ 

[0 0 3 1 ] Jf, ECU 4 4 14. hfr/W73 
4 0*y»*^»l»**«^Lfc*5*S:«3ei-* 0*7^ 40 
^201) o flOx-tf, ECU 4 4 HJ:oUf7^- 
*4 6*K»iWaiLfci:§ic, xn<y F;w^7 3 4^ 

4^<B^i^:J:«n h;l/-fcr>-9"4 8<7)^ffitti 

[0032] xu-y h ;W<;U7*3 4 ff>$m~&\-WiW-h t $k 

o) . ECU44I1, a#0^>->*>SIJ^I, o£t)7-f 
K^ttfiL *>L<liT*-b;i"<y;W 5 4 3J*Sg*&£ftT 50 
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^ittSSWStT, *u-y Hw^7*3 4 W&iigSr §#I 
WSUPIS-r* (7f^2 0 2) „ 
[0 0 3 3] t tz, XU-y h frWTZ 4 OMffAKttt 

1 , Yes) „ ECU44li, Xxj y h )Wl>-7 3 4 <OgJ 

[0 0 3 4] -^IC, E C U 4 4 li> 7 * -b;l"b >+>- 5 2 
i:ioTtaJ?W;7^-fc^^i'5 4<or^-b;H3JK 
jJ*^ie>£*$>iifc*Sl Liv>tAi *) v»*»5*»t 
^J^f* (^f';7'2 0 3) o T^-fc^HIK3&»»l L# 
vMlAi ►> *>/h£lt*Ui Uf;7'2 0 3, Yes) , E 

cu4 4i±. 4 \ v^tommis 8 immmm 

ttJg-t-i (7fy/2 0 4) . t^A'7'2 0©Hi:J' 

fett-SttHno) , KAfrSKi^T, tf^hV12i* 
T^&^-MfrUfitfLfci: K»^A'7 , 2 O^gflC 
*<OT% ^&^KiKASft*^;<fxo#*7l*/h£ < 

5) o 

[0 0 3 5] T^-tJUH**»*l LtvMftAi 0 

Itft-lf (Xf '7^2 0 3. No) , ECU 4 4 li, 
T^-b;W^Jg^J6^i6P>^7t^2 L^V>{tB (A< 
B) <fc *) i>±£^fr : £frimfc-f Z> Uf772 0 

6) o T 2 L£v»*B t. *) fc/h^ltftli 

7 72 0 6, Yes) „ ECU 4 4 li. /Wr*^ 

5 > ruim&tm 5 8 «reib«m l-c, flue**:? 200 

7*2 0 7) o PR^^'^72 0«OHC5"f 5 v^fcitft a 
£»t«ft ffl K R5£ L (H 5 © ^ 9 7 C * It * «1« 

a,) , RAfrflKiJV»-C, fcf*h>l 2*«T?EjSC*»& 

m^i-st^fc f^vy2 03) s iii:iwT-, k 
s i^^ a ? ixi, m& a * nmtfiz § < & <k ^ > ->* > 

[0 0 3 6] T?-t)l>m&1f t &2 Liv>lBJ: •) 

(>7C§ttftlf (Xt7 72 0 6, No) , ECU 4 4 li, 

)v-7 2 Q<r>m^9 4\ >rzmfta x *) i>±&%mfti3 
«»taft«»-»jfei-* Ur7y2 0 9) o w.%>*)\<7 

2 0<7)Efli:^'f 5 V^^jt^^/iltil^fiOIZ^LJtJBr 

(1115^^7 711*31^^^112) , ®AfTSl'fev> 
-C, ex h> 1 2^T?E*fi^i;*^t #IC, Sfcfv^A' 
7*2 OiPHCiOT, Hi:^^ 5 >Vi:MMaizWc^.L 
Tt^-g-iOt. ^«IMlciaA?it-5»a^-^o^a^J: 

Uf77"2 1 0) o 

[0 0 3 7] i7li, Tt-tfrfflfg.iZft-tZW.^.sOVT- 
2 Ovmtt'f 5 >^cO#tt*r^-t^5 7T-fe^o 13 7 
<0^7 7d-"b^ib*>^«l^ T^-t;H§ja^l L#v> 
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[0 0 3 8] fc/iu cic:-ct± > ^^roKC^-f 

■* h m$k<o * > y y we t t &± izn&t * # 
m*. s-t&k, r^-t/i/Hift^s < &*e» x 20 

[0 0 3 9] i«5#»C2(<||^^-ei±, MW<;l/ 
7*3 4 OflJfiPM LT, *n-.y YfrtWfZ 

3 4OHK*JEHi-*ft*>0U, T^-feA/WSKiSi: 30 

v> coffin f-^^^ftlJffllLTv^o 
[0 0 4 0] •xvv'voftffia 1 — 5e<Otfe®HiJV»-CJ±x 

75 J ±#f--t'£>o Z<Dtztb. xn -y h;w^/3 4 05ftlJ#P^ 

[0041] ±ffiHitega8KiRsiSii 

)V 9 * - 9 t v>o tzj&<D * - 9 i Sffl -f Z> £ t § 
&o 4 5 >V^mma. H 3 ACTS 4 

+ 7 hSrt*i6ii:gitl.li:i:J:oT, M^yroHH 
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[0042] iu, w.%wr<r>iA z*4\> rtzifx- 

[0 0 4 3] 

[*«©»*] £U:RBLfc«i:, *»»KJ:*iHr* T 
[BSoffiilL&KH] 

[Ell] #*W©-^»trc**iVy->OW»§(E« 
[H2] El 1 <£>i> v">Kfctj-&*n y h;w^7*JS3 

[03] El 1 (Oi>v>lci3tt'S.^<^7'^"f 5 >^dT^ 
««*7jr*-Kr®BI-C*4o 
[El 4 ] El 3 0/^7^ W 5 > ^nr JEttfllt^i-TffiBa 

[EI5] Ell «0^> v>iciitt^,^ v>^li<OlHlte^^ 

[Ei6] ^HM^uiJtt'&^aagsr^-r^o-^^ 

[El 7] **»«SHciJ»t*r^-fcA'BI!*Kit-i-*iR* 

10 v 'J > ^7*n y 

12 fcfx b > 

14 3*^7"^ Vy'o -J K 

16 v 'J > 9X7 

1 8 >y^y K 

2 0 

2 2 h 

2 4 WmsWT 
2 6 h 

2 8 .^.^ 

3 4 7,uy 

4 0 

4 2 g|$t« 

4 4 y h (ECU) 

4 6 ^777"*-^ 

4 8 h;u-t>-9- 

5 2 T^-fe;Hr 

5 8 W/9 4 \ > ^bT^« 
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F I 

F 0 2 D 43/00 



f-v-V (##) 



3 0 1 K 
3 0 1 Z 



(51) Int. CI. 7 WBUE-S- 
F 0 2 D 43/00 3 0 1 



F * - A (##) 3G065 CA33 CA38 CA40 DA06 EA03 
FA00 FA01 FA03 FA08 GA46 
KA32 KA36 
3G084 BA05 BA23 CA03 DA26 DA27 
DA31 DA33 EB22 EC02 EC03 
FA10 

3G092 AA01 AA11 BA01 DA01 DA10 
DC03 DF01 DF04 DG02 DG05 
DG08 EA02 EA03 EA04 EA08 
EA13 EA22 EA25 EC01 FB04 
FB05 FTO6 GA04 HA06Z 
HA13X HE01Z HF08Z 

3G301 HA01 HA19 JB02 JB08 JB09 
KA05 KA07 LA03 LA07 LC04 
LC08 NA08 NB02 NB06 ND01 
NE06 NE11 NE12 NE16 PA01Z 
PE01A PE01Z PF03Z 



